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(54) CHOC06 PEMOHTA OBCAflHblX KO- 

/10HH 

(57) l4cnonb30B8HMe: pcmoht ynacTKOB c omb- 
raMM pa3pyuieHn« m A£$£KT8Mi4 b ctghiox o&- 
CBAHUX KOAOHH. CyiUHOCTb M3o6peTeHM«: 
noA6npa»OT utuiMHAPMMecirMft naTpy6oK pac- 
MBTHoro nepuMBTpa, annua xoTbporo 6o/ibuie 



BHyrpeHHero AnaMBTpa 2 pcMOHTMpycMoro 
ynacTKa o6caAHOft ko/iohhu, a aamhs naipy6- 
Kd 6o/ibUje AAHHbi MHTepsana noBpe*AeHn«. 
npow3BOAflT nonepe«4Hyio Ae<fropMaumo rm- 
py6xa no Bee* A""He a° noTepw ycToftHMBO- 
ctvi. 4>mkcbuhk> ero b 3T0M nonomeHMn, cnyc* 
b CKBaxcuHy m ycTaHOBicy b 30He nospexAe- 
HMfl nyTBM <|)MKCaTOpOB. flpM 3TOM M3Tepna/i 
naTpytixa Bu6npa»OT no MOAyno ynpyrodM - 
E. KOTOpuft onpeAe/iniOT m cooTHOuieHwa: 

1 4 P 

E- — ^.j , rAe P - KOHTaicTHoe AdB/ieHMe 
(h/R) 1vt 

naTpy6K3 Ha ctbhkh o6caAHOfl ko/iohhw: h - 
TontuMHa ctohkm naTpyOKa; R - paAwyc BHyT* 
peHHeA ere h km o6c3ahoA ko/iohhu. 4 m/i. 
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M3o6peTeMtie othocmtcb k TexHO/iorMW 6uTb Mcno/ib30BaHa BMCOKOKaMecTeeHHafl 3a- 

peMOMTMwx pa6oT b Me4>feAo6w8aiomeft npo- Ka/ieHMa« CTanb, creioion/iacTMK n Apynae na- 

MuujfleHMOCTM. a MMeHHO. k cnoco6aM /lMicBw Tepnanu, xapaKTepM3yiomMe teM, mto 

AauMM ysacTKOB c onaraMH paspyiueHMfl m HanpsixeHM*. B03HMxaionMe b hmx noc/ie no- 

Ae<t>eirraMM b CTeHicax o6c3Ahux ko/iohh. 5 T epw y ctoAhm bo ct m , He npeBuwaioT npeAe/iOB 

Ue/ib M3o6peTeHMfl - noBumeHMe 3<t>4»ex- ' TexysecTM A3hhux MaTepna/iOB. T.e. coot- 

tmbhoctm peMOHTHbix pa60T m oGecneseHwe BeTCTByioT ynpyrviM AC<t>opMauHflM stmx Maie- 

pa8HOMepHoro npMxamfl naTpy6ica no aceft pMa/iOB. 

ero AflMMe k o6c3ahoA ko/iohho npw ynpome- 3aTeM npon3BOA«T nonepesHyio Ae<|>op- 
hmm npouecca ycTaHOBtcn naTpy6xa 3a CMeT 1 0 Maurno naTpyfixa no Bceft a^mhc ao noiepn 
HCK/tioseHMfl AonoAHvrre/ibHoro BoaAeftcrBMR yctommmboctm m <t>MKcat*mo ero a stom cocto- 
Ha Hero. «hmm. fin* aToro naipy60K 1 noAaK>T Ha bxoa 
Ha <J>Mr. 1 M3o6pa*eHO ycTpoflcTBb a*" onpaaxw 2 npomrnaaioiuero ycTpoftCTBa c 
npwBeAeHWfl naTpyGfca b cocTo»Hne noTcpw npeABapwTeAbHO.BpenjoMeHMWM ABMraTe/ieM 6, 
ycroftMM boctm; Ha <|>Mr. 2 — cgmbhm6 A-A Ha 4>mt. 15 nepeAaiOtUMM epameHMe na po/imkm 4 c no- 
li Ha >nr. 3 - ceMemie B-B na <t>Mr. 1; Ha <j>wr. . MOtt|bto MexaHHsecKoro npnaoAa 5. Po/imkm 4 
4-naTpy6oic,3a<|)iiKCMpoBaHHwftBcocTO«HMM 3axaaTbiB3K)T naTpy6oK m npomntBaioT ero 
narepn ycToflMMBocTM. BHyTpbKOHMMecKoftonpaBKM2ycrpoftCTBa.no 
. YcTpoftCTBO A/ia npMBeACHMJi naTpyGxa 1 ■ Mepe ABMaceHM* naTpy6xa BAO/ib BHyrpeHHeft 
b cocto«hm6 noTepn ycroft mm boctm - npoTnrM- 20 noBfipxHOCTM nocTeneHHO yBe/iMSMBaeTcn pa- 
Bawmee ycTpoftcTBo - npeACTawmeT co6oft AMaitbHan Harpyaiea, AeftCTBytoman Ha Hero co 
KOHMMecicyio onpaBKy 2 c 4>opMoo6pa3yioiuMM ctopohu onpaBKH M3-3a yMeHbiueHH* ee Awa- 
crrepjKHeM 3 m po/imkbmm 4, 3aKperufeHHUMH MBTpa. H3BecTH0, hto TOHKMe ynpyrne o&o/iom- 
no AflHHe onpa&KH. Po/imkm 4 CBflaaHw c Mexa- km noA AeftCTBMeM paaMa/ibHOft Harpy3KM 
HMHeckMM npMBOAOM 5. BpaineHMe Ha KOTopuft 25 repniOT ycToftMMBOCTb. nepexoA* k HOBOMy co- 
nepeAaeTCs ABMraTe/ieM 6. Flocne npMBCAe- ctoahmio paBHOBecMH c BunyiaiocTbio, 
HMfl naTpy6xa b cocTORHMe noTepM ycTOftMMBo- o6pameHHoft k ueHTpa/ibKOft ocm uM/iMHApa. 
ctm npM noMoujM AaHHoro ycrpoftcTaa oh o6ecneMeHMsi nepexofta naTpy6Ka b co- 

4>MKCMpyeTCR B 3TOM COCTOSIHMM nOCpeACTBOM CTO«HMe noTepM yCTOft MM BOCTM c/iyxcMT 4>op- 

^MKcaTopoa 7 t coeAMHeHHux MexAy co6pft 30 Moo^paayiotuMft CTepxenb 3. KOTopuft 

crepxcHRMM 8. IIpmboa 5 npeACTaB/ineT M3 ce- KOHueHTpMpyeT paAHa^bHyio Harpysxy Ha naT- 

6» ayonaryK) nepeAany c pahoA eeAyvueft 9 m py5oK, TepaioiuMft ycToftMMBOCTb. Aa/ibHeft- 

AByM* aeAOMUMM tuecrepHflMM 10. 11. BeAy- uian npOTRxxa naTpy6xa canaana c 

ma« tuecTepHA 9 ycraHOBnena Wa bwxoahom npoAO/uxaioaiMMCfl yaeAMM bh MeM pa am an bHoft 

Bany 12 A8MraTe/ifl 6; na aaiiy 13 Bepxneft 35 Harpiy3KHH npMBOAHT k yB&nwMeHMto Bunyx/io* 

BeAOMoft ujecTepHM ycraHOB/icH KpaftHMft sep- . ctm o6onoMKM naTpy6xa. noTepflBweft ycroA- 

xhmA po/iMK 4, a Ha sany 14 HMXHeA BeAOMoA MMaocTb, b pe3yibTaTe Mero pa3Mepw 

LuecTepHM xpaftHMft HMXHMft po/iMK 4. Poiimkm naTpyGxa 6yAyT cooTaeTCTBOBdTb TpaHcnopr- 

4 (m BepxHMe, m hmxhmc) cB^3aHHbie npMBOA- hum pa3MepaM Ten, cnycxaeMux b cxaa^MHy. 

hum peMHeM 15. Po/imkm 4, He CBA3dHHue c ^0 B MOMeHT AOCTMxeMMfl naTpy6xoM TpaHcnop- 

aaiiaMM 13 m 14. BunpjiHenu ynpyroanacTMM- * thux pa3Mepoa oh npoTflrMaaeTcn k KOHqy 

humm m/im noAnpy?KMHeHu b pe3y/ibTaTe sero onpaBKH 2 m Ha buxoab M3 nee crnniBaeTcn 

ohm OTcnexMBaioT Ae<t>opMauMio narpy6Ka. HecKonbKMMM ^MxcaTopaMM 7 (cm. 4>nr, 4). ko- 

BoKoeue poamkm 4 aaxpen/ieHu b kohmmcckom ropue xecnco coeAHHnioT Me)KAy co6oft CTep- 

onpaBxe 2 c B03M0XH0CTbK> apatueHMA. Ohm 45 xhamm 8. Tbkmm o6pa30M ocyiuecTs/ifliOT 

He noAnpyKMHenu h ycTaHOBneHu coocho k onepauMto 4>MKCMpoBaHMw naTpyGxa 1 bcocto- 

<t>opMoo6pa3yiomeMy CTepxcHio 3. sihmm noTepn ycTo ftMM boctm. 

Rociie aToro npoM3BOART ycTanoBxy naT- 

Cnoco6 peMOHTa aaioiioMaeTcsi b c/ieAyio- py6xa b aone noapexcAeHMA o6caAHoft ko/ioh- 

u\eM. 50 hu. 

BHana/ie ocyiuecTBnnioT noA6op naTpy6- Ana'3TorocnoMoiubK5AepxaTe/ifl(HaHep- 

xa pacserHoro nepMMeTpa m ynpyrocm PlaT- toko ho noxa3aH) naTpy6oK. 3a<t>MKCMpoaaH- 

Py60K 1 BUnO/IHfllOT B BMAe TOHKOCTeHHOrO HUft a coctoahmm noTepn yCTO Asm BOCTM, 

xpyroBoro um/imhapb M3 MaTepnana o6flaAaio- cnycxaiOT b CKBaacMHy m ycrraHaB/iMBaiOT na 

iuero cbomctbom ynpyrocTM. npnneM nepw- 55 ypoene ynacTKa noBpexcAeHMn o6caAHOft ko- 

Merp' uM/iMHApa 6o/ibUie BHyTpenHero /iohhu. CmrnBaioiuMe narpy6oK 1 <t>MKcaTopw 

nepMMeTpa peMOHTMpyeMOft o6caAHoA ko/ioh- 7cHMMaK>T t nepeMeman BBepx coeAHHsnouiHe 

hu, a AHMHa - 6o/ibiue MHTepaana noape>KAe- mx ctcpjkhm 8, hto npMBOAMT k ch«tmk) paaw- 

hma o6caAHoft koaohhu. B KBHecTBe a/ibHOA narpy 3 km, ABftCTByioiAeA Hd naTpy6ox. 

MaTepnana MaroTOB/ieHMn narpy6xa Mox cej Qq a acActbmcm ycM/iMft a o6onoMKe, noTepaB- 
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uieA vcTOiiHviBOCTb. narpyeoK 1 BoaapamaeTC* bmii cbokj 4>opMy. npuxcaBU/HCb k BHyipeHHC* 

b hcxoahoc paBHOBecHoe cociORHne. creHxe o6ca A HO* ko/iohhw h nepexpwa aony 

B CM/iy Toro. mto mcxoahwG bhcujhmm aw- noBpe*A$HMfl. 

aMeTp naT P y6Ka HecKO/ibKO 6o/ibiue BnyrpeH- AHa/iorwMHWM oSpaaoM 6wnn npoaeAenw 

H eroAMaMeTpao6caAHOMico/iOHHbi.naTpy6oic 5 wcnwTami* b yc/iOBM«x no/inoro 3ano/iHeH M a 

n/tOTHO M paBKOMCpHO npMMCMMaeTCfl K 06C3A- MOAe/1M 06CaAMOft KOAOHHW boao*. 

ho* KonoHHe. nepexpwB riacioK noBpe*Ae- Ha6opaTO P Hbie A aHHbie noATBepAM/iw pa- 

HMfl 6oTocnoco6HocTb AdHHoro cnocooa peMOHTa 

Ew/im npoBe A eHu /ia6opaTopHwe Mcnwia- o6caAHbix ko/iohh. f!aTpy6oK no/iHOdbio. 6e3 

hm« cnoco6a peMOHTa o6caAHWx ko/iohh Ha 10 noBpe*AeHn& m ck/ibaok BoccTaHoavw cbow 

moa^m o6ca A HOft ko/iohhw c ue/ibio npo- <{>opMy m n/ioTHO o6/iera/i BHyTpeHHiOK) CTeHxy 

BGpKH ero pa6oTOcnoco6Hocm MoAe/ib 06- o6caAHo& ko/iohhw. wao/wpya 30Hy noBpe*- 

caAHOft ko/iohhw npeACTaB/!«eT co6oft achm*. 

TOiicTOCTeHHyio Tpy6y c BHyTpeHHMM AwaMeT- (DopMy/ia M306p6T.eHMfl 

DOM 80 mm, napaMeTpoM 251.2 mm MAnwHott 15 Cnoco6 peMOHTa o6caAHWX ko/iohh, 

500 mm. BK/iioMaiomMft noA6op naTpy6xa pacse™oro 

PldTpyOoK Bbtno/iHBH M3 CTeic/ion/iacTMKd b nepMMeTpa, nonepeMHyto /je<jK>pMamuo naT- 

bmab to h KOCT6 h Horo KpyroBoro UM/iMHAPa, py6Ka no Bcefi A/wHe, cnycKero b CKsaxctiHy m 

TO/iuiMHa CT6HKM wrroporo 0,3 mm, a nepMMeTp ycTaHOBicy b 30He noBpeweHMfi. o t n m n a 10- 

251.6 mm. 20 m m & c st TeM. mto, c ue/ibio noswuieHM* 

B icaMecTBe npoTnrwBaioiuero ycTpoftCTaa 34><J> e ktm b h octm pcmohthux pa6oT m o6ecne- 

ncno/ib30Ba/iacb KOHMMecxaR onpaBKa co Menu* paBHOMepHoro npMxa™* naTpy6xa no 

bxoahwm AwaMeTpoM 100 mm, bsixoahwm - 70 Bee* ero AnwHe k o6ca A HO« KO/ionne npw oa- 

mm, AnwHOfl 600 mm c oahmm <t>opMoo6pa3y»o- HOBpeMeHKOM ynpomeHMM npouecca ycrra- 

u|mm crepxHGM BAO/ib BHyTpeHHe^ noBepxHO- 25 hobkh najpy6Ka 3a cmot MCK/iiOMeHMJi 

ctm onpaBKM. ripoTJUKica ocymecTB/ifl/iacb Aono/iHure/ibHoro B03AeflCTBM* Ha nero. Ma- 

AaB/ieHweM Ha Topeu naTpy6xa. Ha ewxoAe M3 Tepwa/i narpy6Ka Bw6wpaiOT no moayaio ynpy- 

npoTprMBatoiAero ytrrpoftCTBa naTpy6ox mmgji toctm E, npimeM noc/teAHMfi onpeAe/iaiOT W3 

AMaMeTp 70 mm, npwMeM <J>opMoo6pa3yiomwft cooTHouieHi/w 
CTepxeHb yxe He xacancn awBepnyToft o6o- 

iiOMKM naTpy6xa, m b tbkom nono)KeHMM narpy- 30 c - . , 

6ox 6un noc/ieAOB3TenbHO CT5iHyT AayMfl (h/R)^ * 
4>nxcaTopaMM t co^AMHeHHbiMM MexAy coOoft 

AByMfl CTa/lbHbIMM CTepXCHWMM. rfle p - K0HT3KTH0C J\BBJ\QHWQ naTpy6K3 H3 

3aT6M naTpy6oic 6bi/r cnymeH b MO A e/ib ct6Hkm o6caAHOfl ko/iohhm; 

o6caAHOft KonoHHbi ao ypoBHA 30hw nospe*- 35 h _ To/iiuwHa ctchxm naTpy6xa: 

AeHMfl o6caAHoft ko/iohhw c noMombio Aepxca- R ^ pa A wyc BHyrpenHeft noBepxnocTM 06- 

Te/»Ji, nonepeMHbie pa3Mepw xoToporo He caAHOft ko/iohhw. 

npeawuia/iM 70 mm. 3aTeM cT«rnBaioimie (|>mk- a n0 nepeMHyto Ae<t>opMauwK) naTpy6Ka no 

caTOpw CABwranw k BepxHeMy Topuy naTpy6xa Bze § ^vjHe ocymecTB/iwioT ao notepM ycroft- 

33 cseT yciwiMfl, nepeAaaaeMoro Mepe3 CTep>K- 40 MMB0CTM< aaTOM ero <J>nKCMpyiOT b stom cocto- 

hm. mm M nocne cnycxa b 3any noepe* A eHM« 

BMOMeHTCHflTM«nocneAHero4)iiKcaTopa <j>iiKcaTopw ghmm3iot. 

cbo6oahwA natpy60K no/iHOCTbio bocct3ho- ^ , . ; - 
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than the inside diameter [sic: last clause 
should be either perimeter... perimeter or 
diameter ... diameter] 2 of the section of 
casing to be repaired, while the length of 
the sleeve is greater than the length of 
the damaged interval. Transverse strain 
is produced in the sleeve along the entire 
length until it buckles (loss of stability), 
it is locked in this position, lowered into 
the well, and placed in the damage zone 
by means of locking devices. In this case, 
the sleeve material is selected according 
to elasticity modulus E, which is 
determined from the relation: E = 
1 A?/(h/R) 1 1/5 , where P is the contact 
pressure of the sleeve on the casing wall; 
h is the wall thickness of the sleeve; R is 
the radius of the inside wall of the 
casing. 4 drawings. 



[Figure 1 spans columns 1 and 2, under header] 

[see Russian original for figure] 
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Fig. 1 
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The invention relates to technology for repair operations in the oil production 
industry, and specifically to methods for repairing sections with localized failure and defects 
in the casing walls. 

The aim of the invention is to improve the efficiency of repair operations and to 
ensure that the sleeve is uniformly squeezed against the casing along its entire length, with 
simplification of the process of setting the sleeve by eliminating additional operations on it. 

Fig. 1 depicts the device for buckling the sleeve; Fig. 2 shows the A-A cross section 
in Fig. 1; Fig. 3 shows the B-B cross section in Fig. 1; Fig. 4 depicts the sleeve locked in the 
buckled condition. 

The device for buckling sleeve 1 (a drawing device) is a conical mandrel 2 with 
shaping bar 3 and rollers 4, attached along the length of the mandrel. Rollers 4 are connected 
to mechanical drive 5, which is rotated by motor 6. After the sleeve is buckled with the help 
of this device, it is locked in this condition by means of locking devices 7, interconnected by 
rods 8. Drive 5 is a gear drive with one drive gear 9 and two follower gears 1 0, 1 1 . Drive 
gear 9 is mounted on output shaft 12 of motor 6; upper outside roller 4 is mounted on shaft 
13 of the upper follower gear, while lower outside roller 4 is mounted on shaft 14 of the 
lower follower gear. Rollers 4 (both upper and lower) are connected by drive belt 15. 
Rollers 4 that are not connected with shafts 13 and 14 are implemented as elastoplastic or 
spring-loaded, and consequently they track the deformation of the sleeve. The side rollers 4 
are attached to conical mandrel 2 so that they can rotate. They are not spring-loaded and are 
mounted co-axially with shaping bar 3. 

The repair method involves the following. 

First, a sleeve of the calculated perimeter and elasticity is selected. Sleeve 1 is 
implemented as a thin-walled circular cylinder made from material having the property of 
elasticity, where the perimeter of the cylinder is greater than the inside perimeter of the casing 
to be repaired while the length is greater than the damaged interval of casing. The material 
used for fabricating the sleeve may be 
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high-quality quenched steel, fiberglass-reinforced plastic, and other materials characterized 
by the fact that the stresses arising in them after buckling do not exceed the yield stresses for 
the given materials, i.e., they correspond to elastic deformations of these materials. 

Then transverse strain is produced in the sleeve over the entire length until it buckles, 
and it is locked in this condition. For this purpose, sleeve 1 is fed into the opening of 
mandrel 2 of the drawing device after first turning on motor 6, which rotates rollers 4 with 
the help of mechanical drive 5. Rollers 4 grip the sleeve and pull it into conical mandrel 2 of 
the device. As the sleeve moves along the inside surface, there is a gradual increase in the 
radial load acting on the sleeve on the mandrel side due to the decrease in its diameter. We 
know that thin elastic shells buckle (lose stability) under the action of a radial load, going to a 
new equilibrium state with bulging turned toward the central axis of the cylinder. Shaping 
bar 3 serves to ensure buckling of the sleeve, concentrating the radial load on the buckling 
sleeve. Further pulling of the sleeve is associated with continuing increase in the radial load 
and leads to an increase in the bulging of the shell of the buckled sleeve, as a result of which 
the sleeve dimensions will correspond to the run-in dimensions of bodies lowered into the 
well. At the moment the sleeve reaches the run-in dimensions, it is pulled toward the end of 
mandrel 2, and at the exit from the mandrel it is clamped by several locking devices 7 (see 
Fig. 4) which are rigidly interconnected by rods 8. The operation of locking sleeve 1 in the 
buckled condition is accomplished thereby. 

After this, the sleeve is placed in the damage zone of the casing. 

For this purpose, with the help of a holder (not shown in the drawing), the sleeve, 
locked in the buckled condition, is lowered into the well and placed at the level of the 
damaged section of the casing. The locking devices 7 clamping sleeve 1 are released by 
means of upward displacement of rods 8 connecting them, which results in removal of the 
radial load acting on the sleeve. Under the action of the stresses in the buckled shell, 



1810482 



5 

sleeve 1 returns to the original equilibrium state. 

Because the original outside diameter of the sleeve is slightly greater than the inside 
diameter of the casing, [sic: the latter should be a clause of the next sentence, not an 
independent sentence] The sleeve is tightly and uniformly squeezed against the casing, 
sealing off the damaged section. 

Laboratory tests of the method for casing repair were conducted on a model of a 
casing in order to verify its feasibility. The model of a casing is a thin-walled tube with 
inside diameter 80 mm, parameter [sic: parameter should be perimeter] 251.2 mm, and length 
500 mm. 

The sleeve is made from fiberglass-reinforced plastic in the form of a thin-walled 
circular cylinder with wall thickness 0.3 mm and perimeter 251.6 mm. 

As the drawing device, we used a conical mandrel with entry diameter 100 mm, exit 
diameter 70 mm, length 600 mm and with one shaping bar along the inside surface of the 
mandrel. Pulling was accomplished by pressure on the end of the sleeve. At the exit from 
the drawing device, the sleeve had a diameter of 70 mm, where the shaping bar no longer 
touched the twisted shell of the sleeve, and in such a position the sleeve was successively 
clamped by two locking devices interconnected by two steel rods. 

Then the sleeve was lowered into the model of a casing, down to the level of the 
casing damage zone, using a holder with transverse dimensions no greater than 70 mm. Then 
the clamping locking devices were shifted toward the upper end of the sleeve as a result of 
the force transmitted through the rods. 

At the moment when the last locking device was released, the free sleeve completely 
recovered 
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its shape and was squeezed against the inside wall of the casing, sealing off the damage zone. 

Tests were similarly conducted under conditions when the model of a casing was 
completely filled with water. 

Laboratory data confirmed the feasibility of this method for casing repair. The 
sleeve, without damage or crumpling, completely recovered its shape and fit tightly against 
the inside wall of the casing, isolating the damage zone. 

Claim 

A method for casing repair, including selection of a sleeve of the calculated perimeter, 
transverse strain of the sleeve along the entire length, its lowering into the well and 
placement in the damage zone, distinguished by the fact that, with the aim of improving the 
efficiency of repair operations and ensuring that the sleeve squeezes uniformly against the 
casing along its entire length while at the same time simplifying the process of placing the 
sleeve by eliminating additional operations on it, the sleeve material is selected according to 
the elasticity modulus E, where the latter is determined from the relation 

E >1.4P/(h/R)U'5 

where P is the contact pressure of the sleeve on the casing wall; 

h is the wall thickness of the sleeve; 

R is the radius of the inside surface of the casing, 
and transverse strain of the sleeve along its entire length is accomplished until it buckles 
(loses stability), then it is locked in this condition and the locking devices are released after it 
is lowered to the damage zone. 
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[see source for Figures 2, 3 and 4] 
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